A colorimetric assay for the quantitation of free adenine applied to determine the enzymatic activity of ribosome-inactivating proteins.
Adenine quantitation is required for a variety of applications. To date, the prevalent method for quantifying free adenine, in a variety of applications, is the detection of fluorescent-derivatized adenine by HPLC. For the present study, we developed a high-throughput, nonradioactive, enzyme-based colorimetric adenine quantitation assay that is performed in one multireaction incubation step. The assay does not require adenine derivatization and is designed for microplates. The key step is the conversion of adenine to adenosine monophosphate by adenine phosphoribosyl transferase. Subsequent reactions finally produce three inorganic phosphate ions per adenine molecule. Phosphate is quantitated by the color-generating phosphorylysis of a particular purine derivate. Ribosome-inactivating proteins that release adenine from polynucleotides are often used to investigate intracellular protein trafficking and are important for the design of immunotoxins. We therefore used ricin, dianthin, saporin, and a variety of saporin fusion proteins to show that this method is suitable for quantifying adenine release using different substrates. The measured rate of adenine release and substrate specificity are comparable to those determined by HPLC and radioactive detection techniques.